Abstract: The C(sp 2 )-H bond functionalization methodology has first been applied to carry out the palladium-catalyzed oxidative C-H/C-H coupling reactions of 2H-imidazole 1-oxides with pyrroles and thiophenes. As a result, a number of novel 5-heteroarylated 2H-imidazole 1-oxides, which are of particular interest in the design of bioactive molecules and advanced materials, have been synthesized in yields up to 78%. The detailed H/D-exchange experiments have also been performed in order to elucidate some mechanistic features of this cross-dehydrogenative coupling (CDC) process.
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were recorded on a Bruker AVANCE II spectrometer in DMSO-d 6 using TMS as an internal standard. The 13 C NMR spectra were recorded in a mode of attached proton test (APT) with full proton decoupling. The mass spectra (EI) were obtained by means of a SHIMADZU GCMS-QP2010 Ultra mass spectrometer. The infrared spectra were recorded on a Bruker Alpha FT-IR spectrometer. The elemental analysis was fulfilled on a CHNS/O analyzer. The reactions course was monitored by thin-layer chromatography (0.25 mm silica gel plates, Merck 60F 254).
Column chromatography was carried out on 220-440 mesh silica gel (60, 0.035-0.070 mm).
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1 H and 13 C NMR spectra of all compounds (3a-r) Table S1 , Entry 1) Figure S44 1 H NMR Spectrum (DMSO-d 6 , 400 MHz) of isolated substance No. 2 (see Table S1 , Entry 2)
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Figure S45 Table S1 , Entry 3) Figure S46 1 H NMR Spectrum (DMSO-d 6 , 400 MHz) of isolated substance No. 4 (see Table S1 , Entry 4)
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Figure S47
1 H NMR Spectrum (DMSO-d 6 , 400 MHz) of isolated substance No. 5 (see Table S1 , Entry 5) Figure S48 1 H NMR Spectrum (DMSO-d 6 , 400 MHz) of isolated substance No. 6 (see Table S1 , Entry 6)
